Validating fiducial markers for image-guided radiation therapy for accelerated partial breast irradiation in early-stage breast cancer.
Image-guided radiation therapy (IGRT) may be beneficial for accelerated partial breast irradiation (APBI). The goal was to validate the use of intraparenchymal textured gold fiducials in patients receiving APBI. Twenty-six patients were enrolled on this prospective study that had three or four textured gold intraparenchymal fiducials placed at the periphery of the lumpectomy cavity and were treated with three-dimensional (3D) conformal APBI. Free-breathing four-dimensional computed tomography image sets were obtained pre- and posttreatment, as were daily online megavoltage (MV) orthogonal images. Intrafraction motion, variations in respiratory motion, and fiducial marker migration were calculated using the 3D coordinates of individual fiducials and a calculated center of mass (COM) of the fiducials. We also compared the relative position of the fiducial COM with the geometric center of the seroma. There was less than 1 mm of intrafraction respiratory motion, variation in respiratory motion, or fiducial marker migration. The change in seroma position relative to the fiducial COM was 1 mm ± 1 mm. The average position of the geometric seroma relative to the fiducial COM pretreatment compared with posttreatment was 1 mm ± 1 mm. The largest daily variation in displacement when using bony landmark was in the anteroposterior direction and two standard deviations (SD) of this variation was 10 mm. The average variation in daily separation between the fiducial pairs from daily MV images was 3 mm ± 3 mm therefore 2 SD is 6 mm. Fiducial markers are stable throughout the course of APBI. Planning target volume margins when using bony landmarks should be 10 mm and can be reduced to 6 mm if using fiducials.